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Abstract 



PCT No. PCT/GB96/01422 Sec. 371 Date Dec. 23, 1997 Sec. 102(e) Date Dec. 23, 1997 PCT Filed 
Jun. 17, 1996 PCT Pub. No. WO97/00968 PCT Pub. Date Jan. 9, 1997A compound of formula (III) is 
produced by selectively reducing a compound of formula (II) using a reductase possessing the 
properties of one produced by Beauveria, Candida, Kluyveromyces, Torulaspora or Pichia. or A 
compound of formula is produced by selectively reducing a compound of formula II using a reductase 
possessing the properties of one produced by Candida pelliculosa, Neurospora crassa, Pichia 
trehalophila or preferably Hansenula anomola. 
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* NOTICES * 

Japan Pat nt Office is not r sponsible for any 
damages caus d by the us of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

O 



JUUL, 



1. Compound of Formula (II) ^^-^^-^ OR 

It is the compound of a formula (III) by returning alternatively using the reductase which has the 
property of the reductase which **, Beauveria, Candida, Kluyveromyces, Torulaspora, or Pichia 
OH OH O 

produces. ^ . OR 

How to **#*##. 

Compound of Formula (II) 2. Beauveria Bassiana, Pichia pastoris, Pichia haplophila, Pichia 
membranefaciens, Candida humicola, Candida solani, Candida diddensiae, Candida friedrichii, 
Kluyveromyces drosophilarum, The method according to claim 1 of manufacturing the compound 
of a formula (III) by returning alternatively using the reductase which has the property of the 
reductase which Torulaspora hansenii or Pichia angusta produces. 

3. Method according to claim 1 or 2 by which reductase is obtained from Beauveria, Candida, 
Kluyveromyces, Torulaspora, or Pichia. 

4. Way of claim 1-3 given in any 1 term reductase is supplied by existence of all cells of 
Beauveria, Candida, Kluyveromyces, Torulaspora, or Pichia on the occasion of alternative 
reduction. 

5. Way of claim 1-4 given in any 1 term reductase is what Pichia produces. 

6. Way according to claim 5 reductase is what Pichia haplophila or Pichia angusta produces. 

7. Method of claim 1-6 given in any 1 term carried out in nutrition culture medium which 
contains carbon source for this organism under existence of all cells of organism which produces 
aforementioned reductase. 

8. Way according to claim 7 trace element exists in nitrogen source and source row of Lynn. 

9. Method according to claim 7 or 8 enforced under aerobic conditions. 

10. It is Formula by Returning Compound of Formula (III) Alternatively Using Candida Pelliculosa, 
Neurospora Crassa, Pichia Trehalophila, or Reductase that Has Property of Reductase Which 

OH OH 0 



Hansenula Anomola Produces Preferably. 
How to manufacture ********. 




IV 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Reduction of a ketone group this invention relates to reduction of a ketone group. 
From Brower et al.Tetrahedron Letters 1992 and p.2279-2282 to a formula 




(I) 
OtSu 



is a formula. 



NC 




(II) 



Manufacturing by returning to a JIASUTEREO selection target and subsequently protecting 
******** as acetonide by the method of Chen et al.Tetrahedron Letters 1987 28 155 and Chem 
Lett 19871923, is known. Obtaining a compound (I) by the intersection air conditioner IZEN 
method was also reported. These paths adopt the temperature of -90 degrees C, and, for this 
reason, those methods have become the inconvenient thing which cost requires. 
A compound (I) is human menopausal gonadotrophin to which the cholesterol in whole plasma 
and a low density lipoprotein is reduced in CI-981, i.e., Homo sapiens. It can be used as 
intermediate field in composition of the CoA reductase inhibitor. The vital structures can be 
guided also from the compound of the following formula. 
OH OH 0 (III) 

the above-mentioned formula — setting — R — an alkyl group and the thing which has 1-6 
carbon atoms preferably — it is t-butyl more preferably 

This invention persons found out that a compound (II) was returned in the convenient 
temperature which is a degree or high selectivity in the middle, and a compound (III) could be 
manufactured, when the ketone reductase generally seen between the strains of Beauveria, 
Pichia, Candida, Kluyveromyces, and a Torulaspora group was used. However, an exception may 
arise in each kind or an enzyme may be accompanied by one of the reverse stereospecificity. 

OH O 0 

Therefore, this invention is the compound of a formula (II). ^ v ^ OR 

Beauveria bassiana ** and Beauveria — preferably Or it membranefaciens(es). Pichia — 
desirable — Pichia pastoris and haplophila — It Candida humicola and solani(s). Candida — 
preferably diddenssiae or friedrichii, Kluyveromyces, Preferably Kluyveromyces drosophilarum, 
Torulaspora hansenii or Torulaspora — preferably By returning alternatively using the reductase 
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which has the property of the reductase which the microorganism preferably chosen from Pichia 
angusta produces, it includes manufacturing the compound of a formula (III). 
Beauveria bassiana moreover, this invention — the compound of a formula (II) — the 
aforementioned microorganism — preferably Pichia pastoris, Pichia haplophila, Pichia 
membranefaciens, Candida humicola, Candida solani, Candida diddensiae, Candida friedrichii, 
Kluyveromyces drosophilarum, Torulaspora hansenii or by returning alternatively using all the 
cells or extract of Pichiaangusta preferably, it is a formula (III). 
It includes manufacturing ********. 

this invention is preferably carried out using all the cells of an organism. It is because it becomes 
unnecessary to separate the purpose enzyme and a cofactor required for a reaction is supplied 
by this. 

Although each above-mentioned kind can be used, in order to obtain a high invert ratio and high 
selectivity, it is desirable Pichia haplophila and to use the enzyme or all the cells of Pichia 
angusta more preferably. 

Generally a cofactor and the system for usually reproducing nicotinamide-adenine-dinucleotide 
(P) H (a nicotinamide adenine dinucledtide or nicotinamide adenine dinucleotide phosphate) and a 
cofactor, for example, a glucose, and the glucose dehydrogenase are used with an enzyme for 
guidance of a reaction. Since a cofactor suitable in [ all ] a cell and a reduction mechanism exist, 
it is desirable to use all the cells in the nutrition culture medium containing a desirable suitable 
carbon source. :sugar with which 1 or more than it is contained in a carbon source among the 
following, for example, a maltose, and a sucrose — or — desirable — a glucose, a polyol, for 
example, a glycerol, or a sorbitol, a citric acid, a lower alcohol, for example, a methanol, or 
ethanol 

A trace element must exist in a nitrogen source and the source row of Lynn in a culture medium 
to increase all cells in a reaction. These may be ordinarily used for cultivation of a living thing. 
This method can be enforced by adding the compound of Formula II to the culture of the living 
thing increased in the culture medium which can support multiplication, or the viable cell 
suspension in the culture medium lacked more than in one or it of a nutrient required for 
multiplication although the carbon source was contained preferably. A death cell can also be 
used as long as a required enzyme and a required cofactor exist. As long as it is required, you 
may add them into a death cell. 

A cell may be fixed in a base material by request, and this may be contacted to the compound of 
Formula II under desirable existence of the aforementioned suitable carbon source. 
pH — 3.5-9, 4-9, — desirable — a maximum of 6.5 — a maximum of 5.5 is more preferably 
suitable [ for example, ] It is very suitable to use pH of 4-5. Probably, it will be preferably 
suitable for this method more preferably to carry [ 10-50~degree C / 20-40-degree C ] out at 
the temperature of 25-35 degrees C. When all the survival cells of the aforementioned living 
thing exist, it is desirable to operate it under aerobic conditions, a remarkable change is possible 
although it is suitable to measure with standard temperature and standard pressure, and to use 
the oxygen aeration speed of per minute 0.01 to 1.0 capacity under the above-mentioned pH and 
the conditions of temperature per capacity of a culture medium — obvious — it will be . You 
may supply oxygen as air. When performing this separately from this method, on the occasion of 
multiplication of a living thing, same pH, temperature, and aeration conditions can be adopted. 
The refined enzyme can be isolated with a known means, the ion exchange chromatography 
which carries out centrifugal separation of the suspension of the destroyed cell suitably, and 
separates a transparent solution from cell waste, for example, elutes the ion concentration of a 
liquid from a column with slight height suitably — and/or, the alternative precipitation by addition 
of the ionicity matter, for example, an ammonium sulfate, separates the enzyme made into the 
purpose from this solution In order to raise purity, you may repeat such operation by request. 
Manufacture of the compound of example 1 formula (III) 41 g yeast and the agar for mold were 
dissolved in distilled water of 1L, and the microorganism was maintained on YM (oxo id company) 
agar plate prepared by sterilizing with an autoclave. 

In the flask with a baffle of 1L which put in 200ml of mineral salts culture media of the following 
composition for proliferation in a liquid medium :(per [ 1L ]) K2HPQ4 (1.9g) which transplanted 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web_cgLejje 



2003/10/16 



3/9 s<— v 



the microbial cell of one loop (loopful) in sterile from the agar plate, NaH2P04.2H20 (2.02g), 2 
(NH4) S04 (1.8g), MgS04.7H20 (0.2g), FeCI3 (0.97mg) f and a trace element solution (1ml). The 
trace element solution consisted of CuSO(per [ 1L ]) 4.5H20 (0.02g), MnS04.4H20 (0.1 g), 
ZnS04.7H20 (0.1 g), and CaC03 (1.8g). This minimal medium was supplemented with 0.2% (w/v) 
of yeast extract, and 2.25% (w/v) of glucose. 

The microorganism was proliferated in 150rpm for 24 to 48 hours with the orbital shaker at 28 
degrees C. 

The microbial cell was harvested by carrying out at-long-intervals heart separation in 7000rpm 
for 20 minutes at 10 degrees C. This cell pellet was re-suspended in 100ml 50mM sodium- 
sulfate buffer solution (pH 6.4), and the cell was washed by carrying out centrifugal separation 
according to the above. Finally this cell pellet was re-suspended in the 50ml above-mentioned 
buffer solution. 

The compound (2 g/L) of a glucose (10 g/L) and a formula (II) was added to 50ml of cell 
suspension in a 250ml flask with a baffle. The cell was incubated in 150rpm on the rotary shaker 
for 18 to 48 hours at 28 degrees C. 

The ethyl acetate of 1 capacity extracted the whole reaction broth twice. In many cases, the 
emulsion generated and this was destroyed by carrying out at-iong-intervals heart separation in 
1 0,000rpm for 5 minutes at 28 degrees C. The pooled ethyl-acetate extract was dried by 
anhydrous sodium sulfate, vacuum distillation removed the solvent, and the golden oil was 
obtained. 

Enantiomer composition of a compound to the grade of conversion to the compound of Formula 
HI and the compound of Formula III of Formula II was measured by HPLC (high pressure liquid 
chromatography). : which shows the conditions of HPLC below — HPLC : Waters (Waters) 590 
programmable pump column : "Chiralcel (Chiralcel)" OJ (250mmx4.6mm) 

(KIRASERU is trademark) of Diamond Cell Chemical Industries. A guard column (50mmx4.6mm), 
grain-size solvent of 10 micrometers : Hexane: Ethanol (95:5) 

The rate of flow It is temperature by :1ml/. : Ambient-temperature detection : A refractive index, 
Waters differential refractometer R401 The holding times of IV which is the diastereoisomer of 
the compound of Formula II and Formula III and the compound of Formula III were 43, 27, and 21 
minutes, respectively. 

The obtained result is summarized in Table 1. 
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1 













:IV©jfc3p 


Beauveria bassiana ATCC 7159 


34 


17 : 1 


Candida humicola CBS 1897 


8 


> 20:1* 


Candida diddensiae ATCC 20213 


2 


> 20:1* 


Candida frieddrichii ATCC 2297 0 


3 


> 20:1* 


Candida solani CBS 1908 j 


7 


12 :1 


Hansenula nonfermentans CBS5764 


75 


1.8:1 


Kluyveromyces drosophilarum CBS 
2105 


5 


6:1 


Pichia angusta NCYC 495 


100 


110:1 


Pichia angrusta NCYC R320* 


98 


>100:1* 


Pichia angusta NCYC R322* 


98 


>100:1* 


Pichia haplophila CBS 2028 


97 


33:1 


Pichia membranef aciens DSM 
70366 


4 


>20:1* 


Pichia pastoris BPCC 260 


20 


>20:1* 


Pichia pastoris BPCC 443 


17 


>20:1* 


Pichia pastoris NCYC R321* 


20 


>20:1* 


Torulaspora hansenii ATCC 20220 


17 


>20:1* 



+ 1 9 9 5^5^1 8 Bic^lto 

Manufacture of the compound IV which is the diastereoisomer of the compound of example 2 
OH OH 0 

nc JL JL (iv) 

formula III "V^^s^^vx" 

The microorganism was maintained and proliferated according to the publication of an example 1 . 
A bioenergetic exchange and analysis were also performed completely similarly to the publication 
of an example 1. 
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A result is summarized in Table 2. 

* 2 



1 

i 


mm 


Ul®JfcJ*i 1 


Candida pelliculosa ATCC 2149 


98 


9:1 


Hansenula anomola CBS 2230 


85 


37:1 


Neurospora crassa ATCC 9277 


58 


10:1 


Pichia trehalophila CBS 5361 


65 


3:1 



Probably, the above result shows that the specific bacillus belonging to a Candida group and 
each Pichia group produces both diastereoisomers. On the other hand, on Pichia angusta and 
another side, that singularity is shown to the diastereoisomer from which Hansenula anomola 
differs may show that two kinds of enzymes with opposite stereospecificity exist, and it may 
both attain to a certain kind, and/, or the enzyme besides a low of stereospecificity may exist. 
Multiplication of Pichia angusta NCYC R320 within example 3 fermenter, and in situ manufacture 
of the compound of a formula (III) (R=t~butyl) About Pichia angusta NCYC R320, it is the Brown 
biotechnology stat (Braun Biostat). 

It was made to increase within 5L fermenter of ED/ER5 by both the batch culture and the 
supply formula batch culture (fed-batchculture). 

Multiplication in a batch culture was performed in culture-medium 5L of the following 
composition. : (per [ 1 L ]) 

A glucose, 40g;MgSO4.7H2O, 1.2 g;K2S04, 0.21 g;KH2P04, 0.69 g;H3P04 (17M), 1ml; yeast self- 
melt, 2g;FeS04.7H20, 0.05g; polypropylene-glycol defoaming agent, 0.3ml; a trace element 
solution, 2ml. A trace element solution contains ZnSO(per [ 1L]) 4.7H20, 10g;MnSO4.4H2O, 
10g;CuSO4.5H2O, 1g and H3P04 (11. 6M), and 1ml. The culture medium was prepared in tap 
water. 7M The culture medium was adjusted and controlled by addition of NH40H for the 
purpose pH. 

Although multiplication in a supply formula batch culture was performed according to what was 
indicated per batch culture however, when glucose concentration falls to less than 10 g/L The 
fermentation broth of 1 L is taken out in sterile. Although maintained to 2 - 5 g/L, glucose 
concentration : (per [ 1L ]) which supplied culture-medium 1L of the following composition at 
sufficient speed — a glucose, 240g; yeast self-melt, 7g;FeS04.7H20, 0.1 75g; polypropylene- 
glycol defoaming agent, 1ml and a trace element solution, and 7ml 

As for the fermentation performed under the batch culture and the supply formula batch culture, 
both were started by addition of Pichia angusta NCYC R320 inoculum. The inoculum was 
prepared in 200ml of mineral salts culture media indicated in the example 1, and was proliferated 
in 150rpm for 18 to 20 hours with the orbital shaker at 28 degrees C. Before inoculating a 
fermenter, the inoculum was diluted 10 times in the sterile culture medium of the same 
composition. 

Fermentation is rtemperature performed under the following pH, temperature, aeration, and 
churning conditions until it became the dryness cell weight 10-15 g/L : 28, 34 or 40-degree- 
CpH : 4.5, 5.5, 6.5 aeration : 0.1, I.Owm (a part for capacity [ of the capacity/culture medium of 
air]/) 

Churning :600rpm Production of the compound of a formula (III) (R=t-butyl) was started by 
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adding the compound of Formula II (R=t~butyl) as a crude oil (the remainder being acetoacetic- 
acid t-butyl substantially) of about 65% w/w of concentration. The compound of a formula (II) 
and (R=t-butyl) was added as a continuation feed stock at sufficient speed to maintain the 
concentration to 2 g/L preferably one to 5 g/L generally. By making a solid-state glucose into an 
auxiliary substrate, it added to fermentation broth so that the concentration of 1 - 5 g/L might 
be maintained. In each experiment, production of the compound of a formula (III) (R=t~butyl) was 
performed under the same temperature as the case of the proliferation stage of a 
microorganism, pH, aeration, and churning conditions. 

The concentration of the compound of the formula in fermentation broth (II) (R=t-butyl) and a 
formula (III) (R=t~butyl) was measured by Antiphase HPLC. : which indicates HPLC conditions 
below — HPLC : Hewlett Packard HP 1050 columns : Waters, Novapak (Nova-PakR) C18 
column, a size (3. 9x300mm), and grain size of 4 micrometers. Novapak is Millipore Corp. It is a 
registered trademark. 

solvent : — water — the 0.02M phosphoric-acid rate of flow in an acetonitrile (60:40) : a part 
for 1ml/ — detector : Hewlett Packard HP 1047A refractive-index detector temperature : 
Ambient temperature a formula (II) (R=t-butyl) — and (III) (R=t-butyl) the holding times of a 
compound were 4.0 and 3.1 minutes, respectively 

When the living thing reduction process was completed, in 5000rpm, centrifugal separation of the 
fermentation broth was carried out for 20 minutes at 20-22 degrees C. The compound of a 
formula (III) (R=t-butyl) was isolated from the supernatant liquid the suitable organic solvent, for 
example, toluene, an isoamyl acetate, 2-pentanone, ethyl acetate or a 4~methyl-2-pentanone, 
and by extracting by ethyl acetate or 2-pentanone preferably. Solvent extraction liquid was dried 
by anhydrous sodium sulfate, vacuum distillation removed the solvent, and the rough product of 
Formula III (R=t-butyl) was obtained as a golden oil. 

The isopropylidene derivative (I) which measures by HPLC of a rough product by the method 
which indicated the compound of a formula (III) (R=t-butyl), and the ratio of the diastereoisomer 
(IV) and (R=t~butyl) in the example 1 , or corresponds, and its diastereoisomer (V) : 



: measured by carrying out HPLC measurement of the ****** under the following conditions — 
HPLC : Hewlett Packard HP 1050 columns : YMC ODS AQ303 The size of 4.6x250mm, and grain 
Degree of 5 micrometers. It can receive from a hike ROM (Hichrom) company, 
solvent :methanol: — water (50:50) 

The rate of flow It is a detector by :1ml/. : Hewlett Packard HP 1047A refractive-index detector 
temperature : Ambient temperature The holding times of the compound of a formula (I) and a 
formula (V) were 31.0 minutes and 35.5 minutes, respectively. 

Manufacture of an example 4 isopropylidene derivative (I) and its diastereoisomer (V) The sample 
of the rough product obtained by living thing reduction of the compound of a formula (III) (R=t- 
butyl), a formula (IV), and (R=t~butyl) and the compound of a formula (II) and (R=t-butyl) was 
changed into the isopropylidene derivative corresponding to the bottom of existence of the 
methansulfonic acid for catalysts by the reaction with 2 and 2-dimethoxypropane in the dryness 
acetone. 3g of rough products obtained by living thing reduction was made to react with 2 and 2- 
dimethoxypropane (7ml) with ambient temperature into the dryness acetone (5ml) containing 
methansulfonic acid (5microl) at a typical reaction for 2 hours. Subsequently, this solution was 
poured into w/v sodium-hydrogencarbonate solution 2 15ml%, and was agitated for 5 more 
minutes. 30ml ethyl acetate extracted the obtained mixture. The ethyl-acetate extract was 
separated, it mixed with 1 5ml n-hexane and 30ml distilled water washed the organic extract with 
which it mixed. The organic phase was dried by anhydrous sodium sulfate, vacuum distillation 
removed the solvent, and the oil of deep orange was obtained. This was solidified when it cooled. 
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The formula in pH, temperature, aeration conditions, and a fermentation method an example 5 - 
13 various (III) (R=t-butyl) 

Manufacture of ******** In each case, Pichia angusta NCYC R320 is used for examples 5-1 3 by 
the initial dryness cell weight of 10 - 15 g/L, and they show operation of the method of 
manufacturing the compound of a formula (III) (R=t-butyl) from the compound of a formula (II) 
and (R=t-butyl). This method was enforced according to the publication df an example 3 except 
the point shown in Table 3. 

The result which operated this method under the conditions shown in Table 3 is summarized in 
Table 4. 

The reaction profile obtained by operating this method under the conditions explained in full 
detail in the example 13 is shown in drawin g 1 . The initial dryness cell weight in this case was 
12.6_7 g/L 
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Elucidation of the compound of example 14 formula (III) (R=t-butyl) The rough product (III) (R=t- 
butyl) obtained by operation of the method indicated in the example 5 was changed into the 
isopropylidene derivative (I) by the following methods. 

The rough product (III (145g; 65g and 0.28 mols) is contained) was inserted in the round bottom 
flask of 1L equipped with the magnetic stirrer. Dryness acetone (200ml), 2, and 2- 
dimethoxypropane (294ml, 2.39 mols) and methansulfonic acid (1.5ml) were added in this flask. By 
carrying out the spot of a small amount of sample to damp pH directions piece of paper, pH of a 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2003/10/16 



9/9 ^— v 



solution was inspected and it checked that it was acid. Reaction mixture was agitated with 
ambient temperature and disappearance of (III) was supervised by HPLC using the method 
indicated in the example 3. It completed in 3 hours and the reaction added w/v sodium- 
hydrogencarbonate solution 2 550ml% at this time. pH was rechecked according to the above and 
it checked that it was within the limits of 7-9. Mixture was moved to the separating funnel and 
400ml ethyl acetate extracted. Ethyl acetate was removed and 200 moreml ethyl acetate re- 
extracted the aqueous phase. The ethyl-acetate extract was doubled and n-hexane of 1L was 
added. Distilled water of 1L washed this set ethyl acetate and the solution of a hexane 3 times, 
the organic phase was separated, and it was made to dry by anhydrous sodium sulfate. When 
vacuum distillation removed the solvent, the red oil was obtained, and when this left it, it was 
solidified. 

This isopropylidene (I) was crystallized from n-hexane, it recrystallized [ heptane / n~], and the 
white crystalline-substance product was obtained with 81% of yield, this isopropylidene (I) — 
98.65% of chemical purity — it is — a compound (II) — and (III) (V) — 
(R=t-butyl) is not contained but they are an infrared spectroscopy and 250MHz. 1H It was 
undistinguishable from the authentic sample of (I) with neither of NMR spectrometry. 
Reference: ATCC American type culture collection, 123031 Parklawn Drive, Rockville, Maryland 
20852 USACBS Central bureau Ball Singh Mel cull CHAZU, Oosterstraat 1, Postbus 273, NL- 
3740 AG Baarn, NetherlandDSM DOITCHU sum RUNGU phon micro ORUGA varnish noodle 
UNTO - A TSUERUKARUCHU allene company, Mascheroder Weg 1b, D-330 Braunschweig, 
GermanyNCYC National collection OBU yeast cull CHAZU INSUTE An ICHUTO OBU hood 
research, a NORUWIHHI laboratory, Norwich Research Park, Colney, Norwich NR4 7UABPCC 
Zeneka Co., bioproducts culture collection (generally it cannot receive) 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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